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CHIPPING TOOL AT WORK IN FOUNDRY.—(See page 381.) 








LIDGERWOOD M’F’G CO., 







Boston. 96 Liberty Street, Chicago. 
Philadelphia. New York. Portland, Ore. 
Cleveland, O. New Orleans: 

STANDARD X 

| Cableways, 
nen... 

OY 
Speed Hoisting 
and 


Hoisting (ig 
Engines, 


Built on the Duplicate SS 


Part System, a - Devices, 


For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, 
Quarrying, Logging, and General Contract Work. 
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Fiske Brothers Refining Go. 
NON-CARBONIZING OIL 


FOR USE IN AIR CYLINDERS OF 


AIR COMPRESSORS 


Also All Crades of Lubricants for Use on Machinerv 


Propelled by Compressed Air 


OFFICE AND SALESROOM, 59 WATER STREET, 
“TLUBROLEINE.”” NEW YORK, U. S. A. 
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McNAB & HARLIN M’F’G CO., 


MANUFACTURERS OF 


BRASS COCKS, 


PLUMBERS’ BRASS WORK, 


Globe Yalves, Gauge Cocks, Steam Whistles and Water Ganges, 
WROUGHT IRON PIPE AND FITTINGS, 


Plumbers’ and Gas Fitters’ Tools, 


No. 56 JOHN STREET, -— - - NEw YORK. 


Factory, Paterson, N. J. 


Wheeler Condenser & Engineering Co. 


I20 & 122 LIBERTY STREET NEW YORK. 





ee a ee) = SURFACE 
For fra ll at CONDENSERS 
MARINE — a = Mounted on 
sia = Combined Air 
and 
STATIONARY Circulating 
SERVICE. Pumps. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT*FEED WATER HEATER 
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C. & G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


CoMPOUND. 





TRIPLE EXPANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED. 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mgr. 
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issed bz. Officers of all Railroads 
G, WILFRED PEARCE, oceans THe POCKET LIST or 


Electrical, Steam and aoe eee, Se ee 
Compressed Air RAILWAY EQUIPMENT pct 107 a ag 
Apparatus, REGISTER fieGgicd Sats, Cans and Mesos 000 

ST. PAUL BUILDING, NEW YORK. THE RAILWAY EQUIPMENT & PUBLICATION CO. 


826 Pearl Street, New York. 














Trimo Giant Pipe Wrench 


The strongest, safest and most 

a durable Pipe Wrench in the 
- ema world. Made and adapted for 

- = - all kinds of work as well as 
SaSsseszs- hard or rough usage. Send for 


catalogue of Trimo tools. 


TRIMONT MANUF’C CO., Roxbury, Mass. 
FOR SALE BY ALL JOBBERS. 


ine 99 ate Ty Ere a 
No. O. 


PNEUMATIC 


BREAST DRILL. 


Weight, 10; Lbs. Capacity to } In. 













Simple. Durable, Efficient. 


Empire Engine & Motor Co., 
26 CORTLANDT ST., NEW YORK. 


MACHINES SENT ON TEN DAYS TRIAL. 
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United States Metallic Packing Co., 


PEAILADELPEIA, PA. 
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Manufacturers of the most economical Air Tools in the market, such as 


PNEUMATIC HAMMERS, 

DRILLS, 

TRACK SANDERS, 

BELL RINCERS. 

METALLIC PACKING FOR ALL KINDS OF SERVICE. 


CHICAGO OFFICE: OFFICE AND WORKS: 
1003 MARQUETTE BUILDING. 427 NORTH {3th STREET. 


‘“ 
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-MANNESMANN TUBE WORKS, 





MANUFACTURERS OF 


Seamless Rolled Tubes for Gases, Compressed Air, Etc., 


UNDER HIGH PRESSURE. 


Tested and approved by the highest authorities and Governments of Europe and 
America. 


Each Tube is carefully tested, and a Government Test Certificate is furnished with 
each Tube. Representatives :— 


CHAS. G. ECKSTEIN & CO. 
45 VESEY STREET, - - - NEW YORK. 
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J, 1, DELILE & (Oh. 


TAYLOR BUILDING 39 & 44 CORTLANDT ST. N. Y. 


COMPLETE POWER PLANTS 


FOR ALL PURPOSES 


ENGINES, BOILERS, MACHINERY, 
MINING AND MILLING EQUIPMENTS. 











Send for Catalogues and Estimates on what you need. 


we FOSTER _ 
: UPeFAe New “Class W” 
(Automatic) 


Pressure 
Regulator. 


The only Pressure Regulator satisfactorily 
controlling High Initial Air Pressures. 


In suecessful service on ALL the AIR- 
MOTORS yet tested. 


FOSTER ENGINEERING CO., 
NEWARK, N. J. 
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PNEUMATIC APPLIANEGS. 


DRILLS, REAMERS, TAPPERS, 

RIVETERS, | CAULKERS, CHIPPERS, 

HOISTS, MOTORS, COMPRESSORS, 
STAY BOLT CUTTERS, SAND SIFTERS, ETC. 









SEND FOR NEW CATALOGUE JUST ISSUED. 


C. H. HAESELER CoO., 
(026-1030 HAMILTON STREET, - - PHILADELPHIA, PA. 
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mH PKLTON WATER WHEEL 


Embracing in it variations of construction and application 


THE PELTON SYSTEM OF POWER. 


In simplicity of ccastruction, absence of wearing parts, high efficiency and facility 
of adaptation to varying conditions of service, the PELTON meets more fully all require- 
ments than any other wheel on the market. Propositions given for the development of 


water powers based upon direct application, or Electric Transmission under any head 
and any requirement as to capacity. 


Compressed Air Transmission. 


No other wheel is so well adapted to this purpose. Where the head admits, it can 
be attached to compressor shaft direct, and serve for prime mover and fly wheel as well. 


Correspondence Invited. Catalogues Furnished upon Application. Address, 


PELTON WATER WHEEL CO., 


{21-123 MAIN STREET, SAN FRANCISCO, CAL. 
143 LIBERTY STREET, NEW YORK. 





BOSTON. NEW YORK. PITTSBURG. CHICAGO. ST. LOUIS. 


Wlational Tube Works Gompany, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 
Special Light Lap-Welded Pipe, fitted with the 
Converse Patent Lock Joint for Water and Gas 
Mains. 
Cylinders with Dished or Flat Heads for Carbonic 
Acid and other Gases. 


NEW YORK OFFICE: HAVEMEYER BUILDING. 
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Ain Important Connecting Link in Compressed flr Service. 
© Moran Flexible Joint 


For high pressure, indispensible. 





Tightness, safety, flexibility and durability 
assured, 


Parties making experiments with Compressed 
Air may have the use of the ‘‘Moran Joint,” 
free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 
LOUISVILLE, - - - - - KENTUCKY. 





ES.ABLISHED 1858. 


** Our Name and Brand a Guarantee of Quality.’’ 


High Grade Rubber Goods. 


CHANNELING SPRINGS. 


BELTING. SPRINGS. 
TUBING. MATS. 
VALVES. MATTINGS. 
HOSE GASKETS. 
TUBING. 


PLAY PIPES. 





LINEN AND COTTON HOSE. 


NEW JERSEY CAR SPRING & RUBBER COMPANY, 
MAIN OFFICE AND WoRKS: 
Wayne and Brunswick Streets, Jersey City, N. J. 


BRANCH OfFice: 10 BarcLAy St., NEw YorK. 
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Compressed Air. 


A MONTHLY PUBLICATION DEVOTED TO THE USEFUL 
APPLICATION OF COMPRESSED AIR. 


W. IL. SAUNDERS, - - Editor and Publisher 


A. E. KENNEY - . Managing Editor 
J & ” 1g 
J. E. QUINTERO, - - : - Treasurer 


Subscription, including postage, United States, 

Canada and Mexico $1.00a year, All other coun- 

tries, $1.50 a year. Single copies, Io cents. 
Advertising rates furnished on application. 

We invite correspondence from engineers, 

contractors, inventors and others interested in 

compressed air. 


All communications should be addressed to 
COMPRESSED AIR, 26 Cortlandt St., New York. 
London Office, 92 & 93 Fleet Street. 
Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York, 
N. Y., Post Office. 


Vor. II. FEBRUARY, 1898. No. 12. 


We are glad to note the successful intro- 
duction and use of the pneumatic system of 
conveying mails in cities. The Batcheller 
system is now in continuous operation in 
New York City, special carriers being 
provided for conveying the mails through 
atube 8" in diameter. In this system the 
carriers slide through the tube, a con- 
dition which is probably limited to tubes of 
8’ to 10’ in diameter. It would seem that 
tubes of small diameter cannot be as ser- 
viceable or as economical in post offices or 
package delivery work owing to the labor 
required in transferring the packages. 
Tubes large enough to carry mail bags or 
common express packages would have 
many advantages and it is likely that a 
system of this kind will be brought for- 
ward. The Bostedo Package and Cash 
Carrier Company, of Chicago, has designed 
such a system for transmission of large 
packages over long distances. It is pro- 


posed to use tubes from 18 to 30 inches in: 


diameter, a size large enough to carry the 
largest mail bags and it is also claimed that 
the principles involved may be applied 
advantageously to tubes of any size down 
to six inches in diameter. 


In designing the system the first con- 
sideration was to do away with the friction 
of sliding carriers through the tubes, as is 
the practice with smaller tubes. In order to 
do this a carrier was designed mounted 
upon large wheels, the diameter of eath 
wheel to be at least one-half the diameter 
of the tube, one wheel in front of the recept- 
acle and the ether behind it; the wheels to 
run either ina groove cast in the tube, or on 
a rail laid in the tube. The receptacle, 
which is a cylindrical box nearly filling the 
tube, is prevented from scraping the wall of 
the tube by four friction rollers, two in front 
and two behind, set at an angle of about 
45 degrees from the vertical axis of the 
tube. With this construction it is obvious 
that the tendency of the carrier while 
moving in a straight line will be to assume 
a vertical position, the function of the 
friction rollers coming into play only in 
turning curves and in the case of the car- 
rier being overloaded on one side. 

By the use of ordinary cast iron pipe, an- 
other advantage of this system over the 
systems which use sliding carriers, is that 
it is unnecessary to bore out the tubes. 
The tubes will be smooth erough as cast, 
excepting abnormal roughnesses, which of 
course should be ground or chipped out. 
Another advantage is that the packing 
used will not be a hard problem, as it is 
not the intention to have the packing 
actually touch the wall of the tube (except 
in the terminals). It is sufficient for prac- 
tical purposes if the packing is within 
say one-quarter to one-half inch of the 
wall of the tube, as the proportional area 
of the clearing space to the cross-sectional 
area of the carrier is insignificant. Atten- 
tion is called to the fact, that it is no more 
possible for a sliding carrier to actually 
fill the tube than it is here, the difference 
being that in this case a uniform annular 
clearance is left all around the carrier, 
while in the case of a sliding carrier there 
is actual contact at the bottom of the tube, 
with the maximum clearance at the top. 
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Leaving out for the present any de- 
scription of the switches, the use of which 
will probably be in the remote future, if 
at all, we will describe the ordinary system, 
consisting of a pair of tubes with a power 
station at one end. 


The system can be operated upon either 
the exhaust or the pressure principle. For 
the present we will confine our description 
to the pressure type. In this system the 
air makes a complete circuit. It is taken 
by the blowing engine from the incoming 
tube, and discharged into the outgoing 
tube, the two being connected at the outer 
end. The delivering apparatus is the same 
at both ends, and its operation is as fol- 
lows: The end of the tube is normally 
closed by a valve, and at the proper dis- 
tance back from the end to effect the 
desired result, is another valve, which is 
normally open. Still further back from 
the end of the tube, the air current is di- 
verted from the tube and directed either 
into the return tube or into the blowing 
engine, as the case may be. The carrier, 
arriving at its destination first passes tha 
opening where the air is diverted from the 
tube. Immediately after passing this open- 
ing, it begins to compress the air ahead of 
it. The parts of the terminal are so pro- 
portioned that the carrier is permitted to 
pass the normally open valve before suf- 
ficient pressure has accumulated ahead of 
the carrier to close said valve. However, 
immediately after the carrier passes the 
normally open valve, the compressed air 
ahead of the carrier closes the valve behind 
it. After this valve is closed, the carrier, 
which is still moving forward, begins to 
rarefy the air behind it; that is, the air 
which is between it and the valve which has 
just closed. The difference in pressure 
between the compressed air ahead of the 
carrier and the rarefied air behind it, 
tends to bring the carrier to a stop, while 
at the same time the difference in pressure 
in a supply pipe taken from the main tube 
and the rarefied air behind the carrier, is 
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utilized to open the end valve, which per- 
mits the delivery of the carrier out of the 
tube and on a track. The parts are so 
proportioned that most of the momentum 
of the car is absorbed in operating the two 
valves. Enough momentum is left, how- 
ever, to cause the carrier to roll a con- 
venient distance out on the track, where 
it may be unloaded and loaded. The track 
then leads around towards the mouth of 
the return tube. 


The despatching apparatus is operated 
by hand, by means of a controlling box 
analogous to that on a trolley car. The 
movement of the operator in despatching 
carriers is even more simple, and is quite 
similar to that of the trolley car operator. 
The track leading into the mouth of the 
return tube is slightly inclined, so that 
when the carrier is released by the opera- 
tor, it rolls into the mouth of the return 
tube. The return tube has two valves, one 
being at the mouth of the tube and the 
other at a convenient distance from the 
mouth. The air supply pipe to the main 
tube also has a valve which when closed, 
diverts the air from its normal course, 
around behind the carrier which has been 
allowed to roll into the mouth of the tube. 
We thus have three gates or valves in the 
despatching apparatus,—the one at the 
mouth of the tube and the one which 
diverts the main air current being 
normally open, and the other valve, which 
is located some little distance from the 
mouth of the tube, being normally 
closed. It is obvious that what is desired 
after the carrier has rolled into the mouth 
of the tube is to first close the gate behind 
it, then open the gate in front of it, and 
then turn the main air current in behind 
the carrier in order to propel it into the 
main tube, where it will be caught by the 
constant main current; and then to return 
the three gates to their normal positions. 
All of this is effected by operating these 
three gates with pistons, the opposite ends 
of the cylinders for the three pistons all 








— 
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being connected with the controlling box, 
and the controlling box also being con- 
nected with the main pipe. The control- 
ling box is so arranged that the operator 
may at will reverse any of the gates, this 
being effected by the difference in pressure 
of the atmosphere and the air in the sup- 
ply pipe from the main; the controlling 
box being so constructed that the opera- 
tor, by moving a lever, can put one end of 
the cylinder which he desires to operate, in 
communication with the pressure main, 
and the other end at the same time in 
communication with the atmosphere. 

There are many details of design which 
it is our purpose to illustrate and describe 
in a subsequent issue. 

We have been publishing for some time 
an abstract of patents granted in the United 
States each month on pneumatic applian- 
ces. In the space available for this purpose 
it is impossible for us to give more than a 
brief description of each patent, with the 
serial number and the name and address of 
the inventor. Should parties desire more in- 
formation, they may get it by communicat- 
ing with us. We are ready to furnish 
complete printed copies of the specifica- 
tions and drawings for twenty-five cents 
each. Mr. Grafton I,. McGill, our repre- 
sentative at Washington, who prepares this 
matter for us has made an. exhaustive 
search of the files and records of the Patent 
Office with a view of preparing a list of all 
old patents on pneumatic appliances. This 
list is now nearly complete and it is our 
purpose to begin its publication in the 
March number. It will be of value to 
those interested in compressed air, as it 
will represent the line of thought followed 
by inventors, and we trust it may disclose 


some valuable ideas to our readers. 





The Flow of Compressed Air in Pipes 


(Continued. } 





BY WILLIAM COX. 





In the last number of CoMPRESSED AIR 
the application of D’Arcy’s formula to the 
flow of compressed air (an elastic fluid) in 
pipes was shown in detail. In this number 


a copyrighted table of values of \ Pi~Pa 
Wi 

is given, which both facilitates and sim- 

plifies very considerably the use of the for- 

mula. Making a separate term of the 

above we obtain the complete formula in 

this simpler form 


cy @ Pi — P2...-(9). 
D s ~- 
ome ae 


in which 


D — volume of compressed air dis- 
charged at final pressure in cu- 
bic feet per minute, 

d= actual diameter of the pipe in 
inches, 

1 — length of the pipe in feet, 

c —a coefficient varying with the 
diameter of the pipe (see Table 
IT’, 

», = initial gauge pressure in pounds 
per square inch, 

p, — final gauge pressure in pounds 

per square inch, 

w, = density or weight in pounds per 
cubic foot of the air at the in- 
itial pressure p, when entering 
the pipe (see Eq. (7) and Table 
IV). 


a 


Values of c ;/d° for various sizes of pipe 
are given in Table II, page 359 of the last 


number, and values of \ Pi — P2 for 
W, 

any final pressure p, from 20 to too 

pounds, and for any loss of pressure from 

i to ro pounds are given in Table VI, as 

follows : 





374 COMPRESSED AIR. 


eS 7 4 The iti, z a 
Sable op latues OK / Bae cx 
AN a; 


BPO cys vormula 
, 
A= , : 
D= c /@xP--) » for levominat 
V wx 
presses fom 20 WC faamds, and Fer 


je ressre tosses Fucr Vo 10 jrou tis. 





Confu led dy Ailleam Won . 








Sonal 2 ‘aaa | ice 
<ocwe of Paewt0re, CwUALs F-~The.- Vina 
Stesmure bis 7 in / | Acsmute, 


fn | 76 2h, Jt. 4h SH. bh. Yh FH. Gib. 70h) 7e__ 








20%\\2.525 3.24) 3.418 4.nbb 4.930°5336 Sbp3 b.01u 0309 b.570\20 th 
fl + \\2.295 3G8 3SOS dhl b.b70 F272 FbLY S946 C237 6.502\<1 

ad + 2.262 SY 36G 4.956 ASL FAH Iba FI7S EEF E432) 22 . 
23 12.253 AMY 3.772 doy h75b SIS2 FSO F514 E102 6.362 \X3 

La. \2.208 3 OG 3.7L 4-254 4 J0L L093 Sho F7FL 4036 £.296\ 24 . 
LS 24S 3ORL ILS 4.206 plug £036 £561 EbIS FG73 E233 LS » 
2b .\2182 3007 3bid 4ISS 4.597 4.981 S303 Sibi Sys bipa\Lb 
LY 2727 2.973 BCCI 4M 2 4548 AG28 E28 E572 SISO EMI \X 
2S «2.103 2.939 3501 4.068 4.499 4.877 E2lS E518 F9GG CCSE\ 
2G +2079 2.40) Ii23 4.0in htt S28 Eby SALE EjuS 5G9G\Xf - 
LO. \2050 2.576 GMIS AGEL bhMO8 BE EM ES. ECG! SGe2\ JO » 
YW. 203K 2.86h 3449 3.G02 4b. S 4.736 SOE S.3b. £637 E588 \ AH 

G2 + L072 2.415 bbl 3.G0d 4.323 4.040 $.01G $512 FSbE SFIMNAL « 
G9 NGG! 27866 3381 35b0O 4.282 4.l4b AG)! S.2bh F5IE Fb2\IIT 
Hh NAG] 2.78G 95S 3 5IC hth $003 Gb EMO $497 S733 \ IN 

GS \AGSR 2733 3.7) 3.794 tll 2 AS A581 EN7C F.h4dG SLIO\IS 
Jb \AG33I 2707 3.2 3.758 ble 4.520 4859 Sth 6364 Sb3G R/C 

GAGS 2.b82 3.255 372h b12b MSC bf7 EER 5.5ING 5I96\G7 
Ib NASG 7 2b8b 3.425 3,bG0 40G0 4-44! be JEZ E42 FI) S550 JS 
JG \A57G 2.632 3.196 3088 4lSi heheh be!) F002 S265 $50G\ 5G 
ho \18b2 2.608 318 3.b2b 4.020 4.8 4.li0 4.962 $.22bS4b8\KC , 
Al N\AIGE LIBS IMO 3.590 3.G87 4383 te lb3 G24 516) Fhab\4/ 

hed \452G 2.503 31 3SbC 3G blGG GOOG 4555 FMS SHINAZ 








* Copyright 1898 by The Ingersoll-Sergeant Drill Co., New York. 
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GR »\4939 1664 LdG8 abd 2.940 
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Sulamediulebalucs can be cbined by Jitliiueluliin. 


A few practical examples are now given to 
show the application of the formula, and 
also the use of Table VI. The simplicity 
by which solutions are obtained of what 
would otherwise be very tedious calcula- 
tions, will be seen to be most striking. 

EXAMPLE I. How many cubic feet of 
compressed air will be discharged from an 
8-inch pipe, 10,000 feet long, the initial 
pressure being 80 pounds, and the loss of 
pressure not to exceed 4 pounds? Also 


what will be the volume of equivalent free 
air? 


Here p, = 76 lbs. 


cy d= 10988 ( Table II.) 
Pi — P2 _. 2.856 (Table VI.) 
Vw, 


and , 1 = 4 10000 = 100, 


Therefore by Eq. (9) we have 


10988 


D - = 2.856 





100 


= 
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— 314 cubic feet compressed air per min- 
ute at 76 lbs. final pressure. 

Now by Eq. (8) and Table V we have 

F=D x 6.168 = 314 X 6.168 
= 1936.7 cubic feet equivalent free 
air. 

EXAMPLE 2. Itis required to transmit 
through a pipe 7056 feet long, the equiva- 
lent of 800 cubic feet of free air, the initial 
pressure being 60 lbs., and the loss of 
pressure not to exceed 5 lbs. What must 


be the diameter of the pipe ? 
Here p, = 55 lbs., 


Pi Pz 
ays 


and ; 1 


3.596 (‘Table VI.) 


Vy 7056 = 84. 
Now by transposing Eq. (8) and by 
Table V, 
F 800 
D = — 
We _ 4-74 _ 
169 cubic feet compressed air dis- 





charged at 55 pounds final pressure. 
Then by transposing Eq. (9) we have 


Dx yl = Pi 
Vow, 


3947 


Caf ar P,- .(10). 


169 x S84 


3-596 


We now see from Table II that this value 
3947 corresponds to a pipe about 5 2 inches 
diameter. A 6-inch pipe should therefore 
be selected. 

EXAMPLE 3. It is desired to lay a 9-inch 
pipe, 10,000 feet long, which shall dis- 
charge 400 cubic feet of air per minute com- 
pressed to 60 lbs. final gauge pressure. 
What will be the loss of pressure? Also 
what must be the initial pressure ? 


Here D 400, 
d 9, 


c ;/ d> = 14872, (Table II.) 


Pp, — 60, 
/ 1 )/ 10000 = 100 
whence it is required to find p, 
also p). 

This problem is the most tedious one 
which presents itself in connection with the 
flow of compressed air in pipes, seeing 
that, as has been shown in connection 
with Eq. (4) p, and w,, which are unknown 
quantities, are inter-dependent, each one 


p, and 
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having a different value as the value of the 
other one varies. By the usual method we 
cannot proceed directly but must adopt an 
indirect or tentative method of solution. 
With Table VI, however, the problem is 
exceedingly simple. Thus, transposing Eq. 
(9) we have 





Dx y bcs Mths 
c / da J 

400 X 100 
14872 
2.690. 


Now looking at the table along final pres- 
Sure p, — 60 lbs. we see that 


Pi — P2 
Vw, 
is equal to 2.242 for a loss of 2 lbs., 
St 2.7405, eer ee 


so that for 2.690 the proportionate loss 
P; — Pp» will be 2.9 lbs., thus making the re- 
quired initial pressure p, to be 60 + 2.9 = 
62.9 lbs., or say 63 lbs. 

If it should now be desired to find the 
equivalent volume of free air necessary to 
supply the required volume of compressed 
air, so as to ascertain what should be the 
capacity of the compressor, we have from 
Table V 

Free Air required ) 
at Compressor... J 


400 X 5.08 

2032 cubic feet 
of free air to be compressed to 63 Ibs. in- 
itial gauge pressure. Dividing this by 5.284 
(the relative value of w, for p, — 63 Ibs., ac- 
cording to Eq. (8) gives 384.5 cubic feet per 
minute as the volume of compressed air 
required to enter the pipe at 63 Ibs, initial 
gauge pressure, and which, owing to the 
loss of pressure caused by the friction in 
the pipe, expands to 4oo cubic feet per 
minute at 60 lbs. final or exit pressure. 

Of course it must be understood that in 
these calculations no allowances are made 
for losses other than those caused by friction 
in the pipe. Should the existence of leak- 
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age or any other losses be known, such as = 8 imches..............eee eee ee ees 10988 
between the compressor and the receiver, 9 ‘ PERS See Soe eenernce ase Se 
or the receiver and the entrance to the Io “ ce CM Fateh EE ee rane pine ay ea 19480 
pipe, bends, etc., they must be ascertained ID ‘wees cece cece estes renee 24800 
and allowed for separately, by the intro- I2 “  .....eees TANG See ee 30926 
duction into the compressor of a propor- 13 ‘ ....-. AO 
tionately greater volume of free air. LAC -Sakewsebbaw eet UES 45690 
A few more examples willbe giveninthe 15 ‘C  ....e.. Sai mewisan sia eeees 54462 
next article, asalso some deductions which 16 ‘ PEE Risketiersimais “iste oe be 64102 
a closer study of the formula brings to our 
notice. ae Fs 
Fa a Gauge Pressure. Wi vy Ww, 
CT IIRIAD aivren ncis'e ss 5 5 0.0761 0.276 
For the benefit of those readers who may i, ra . ., sOoaO 0.319 
not have received the last number of Com- ‘SOs | St arcenie comes 0.1278 0.358 
PRESSED AIR, and in order that the article Se Taig g 0.1537 0.392 
in the present number may be complete in OY | ON en Oe 0.1796 0.424 
itself, we here append the formulas and a, Ee 0.2055 0.453 
tables which were given in the last number, << . Sameey oe eee ee 0.2313 0.481 
and to which reference is here made. 35 a Kee eee 0.2572 0.507 
ee aad 0.2831 0.532 
EQUATION (7). aie eer el ey gee ee 0.3090 0.556 
Ww, — 0.0761 (0.068 p, 1.) i a er ere 0.3348 0.578 
where w,—density or weight in Ibs. per cu. SS tt eee tenes 0.3607 0.600 
foot of the fluid at the initial © “0 serrsreeeees 0.3866 0.622 
pressure p). 65 : is eer 0.4125 0.642 
RO | Kvkwnssis + 60.4383 0.662 
EQuaTIon (8). oe. conte aas 0.4642 0.681 
So Be te agiahens tone teaead 0.4901 0,700 
F D X wy Re ad aha iraisee 0.5160 c.718 
in which D — volume of compressed air 9 ov eveerererers 0.5418 0.736 
discharged at final pres- ) ee 0. 5677 0.753 
sure, py. 100 ctv ale wires ass 0.5936 0.770 
F = equivalent volume of free air, 
w, — density of the discharged air tae V- 
in atmosph’s, -= (0.068 p,) +- 1, P2 We P2 W3 
Pp, = final gauge pressure in lbs. o pounds, .. .1.00 55 pounds. .. .. 4.74 
per sq. in. of the disch’ged air. 5 ee 134 60 e+ +§-08 
10 ei Ges 65 Stra 3.6.6 geen 
TABLE II. 15 e536 OR 70 Yn ee 
Diam'r. Cc. cy qs 20 Seer 75 ES de wOaKO 
Re sirens ech & SGIN ae Stem eo 45.3 25 a aie 80 ” a0 aa 
EE en gs re wai 4 ie wid ve oo 297. 30 Serer | 85 MF se 
- hh eee Sbeiain wig Asie lcina wl eteaie = 876 = 35 ieee go as cee 
NE ere ee 1856 40 e \pcantiee 95 uae 
3 (BSS Se phineaaeae kiss 3298 45 Mt ee 100 se 7.80 
Taeidg saat © soo tate duke Saeabin x ne Ore 5273, 50 OF ine SD 
: iat SaWirlsetniGie Ms s'ore¥ipaaie'e'a 7817 [to be continued. ] 
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Useful Compressed Air Formulas. 


In the application of compressed air 
errors sometimes occur because there are 
no available rules and formulas which 
apply to the subject. I have, therefore, 
prepared the following simple formulas, 
which I have used in my experience. 

RULE TO DESCRIBE THE ISOTHERMAL CURVE 

OR TO FIND THE PRESSURE AT ANY POINT 

IN THE AIR COMPRESSOR 


DURING ISOTHERMAL COMPRESSION OR CON- 
STANT TEMPERATURE. 


STROKE OF AN 


Mariotte’s law: The pressure of any gas 
varies in the inverse ratio of the volume, 


the temperature remaining constant, or 


P 
(a) Pe See 
V 
P’ being the absolute pressure at any 
point of the stroke; 
/ the original absolute presssure ; 
g 


I’ the volume corresponding to the re- 
quired point of the stroke. 

Required the pressure at one-half the 

stroke, compressing isothermally. 


15 
P/ 30 lbs. absolute — 15 15 lbs. 
\y gauge pressure. 


Required the pressure at seven-eighths of 
the stroke. 


15 
"lel 120 lbs. absolute — 15 
1 


105 lbs. 
§ gauge pressure. 
Required the pressure at one-quarter of 
the stroke. 


15 
fr ~ 20 Ibs. absolute — 15 — § lbs. 
34 pressure. 
Mariotte’s law also applies in determin- 
ing change of pressure in volumes of com- 
pressed air due to change of volume. 
Given a volume of air, say 1 cu. ft., at a 
pressure of 30 lbs. on the gauge, what will 
be the pressure indicated if this air is forced 
into one-half the space ? 
I x (30 + 15) 
6 P= ——_—— 


go lbs. abso- 


lute-— 15 75 lbs. gauge pressure. 
Reversing the problem: Given a vol- 
ume of air, say 1 cu. ft., at a pressure of 75 


Ibs. on the gauge, what will be the pres- 


379 


sure indicated if this air is expanded to 
2Cu. th ? 
1 x (75 + 15) 
P/ = ——_—. 45 lbs. abso- 
2 


lute — 15 — 30 lbs. gauge pressure. 


Example: A receiver 3 ft. in diameter 
and 6 ft. long is filled with compressed air 
which indicates 60 lbs. on the gauge. 
What will be the pressure if this volume of 
air is enclosed in a receiver 4 ft. in diame- 
ter and 12 ft. long? 
Volume of first receiver 

42.4 cu. ft. 
Volume of second receiver 4 
[2 150-8" cu. ft: 
42.4 x (60 + 15) 
pr aa ————— = 21.1 lbs. absolute 
150.8 
6.1 lbs. gauge pressure. 


= 7554 = 6 


2 


x. .JS54% 





The same rule applies in calculating vol- 
umes. In dealing practically with com- 
pressed air, we speak of pressure above the 
atmosphere, but in making calculations for 
volumes serious errors frequently occur 
because the atmospheric pressure (15 lbs.) 
is lost sight of. 

For instance, a cubic foot of air repre- 
sents about 15 lbs. absolute pressure, and 
if we wish to know what volume this cubic 
foot will occupy when it is subjected toa 
pressure (isothermally) of 60 lbs. per square 
inch above the atmosphere, we must figure 
thus: 

Itars 
-—— — 0.20 cu. ft. 
60 15 

Given 1 cu. ft. of compressed air at 45 
lbs. gauge pressure, what volume will this 
air occupy when subjected to a gauge 
pressure of 60 lbs. ? 

I x (45 15) 
(q@) VV’ ~—————— = 08 cu. ft. 
60 + 15 

Free Air.—By free air is meant air at at- 
mospheric pressure, which is about 15 lbs. 
per square inch at sea level. 

Given a volume, say 500 cu. ft., of free 
air, what volume will this air occupy when 
compressed (isothermally) to 60 lbs. gauge 
pressure ? 





(c) V" 


500 xX 15 
V/= = 100 cu. ft. 


60 + 15 


Reversing the problem, how much free 
air is represented by ico cu. ft. of com- 
pressed air at 60 lbs. gauge pressure ? 
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100 x (607+ 15) 
== 00 cu. ft. 
15 
VOLUMES OF FREE AND COMPRESSED AIR FUR- 
NISHED BY AIR COMPRESSORS. 


Example. The air cylinder of a com- 
pressor is 12 ins. in diam., stroke 18 ins. 
What volume of free air will it furnish 
(theoretical) when running at 120 revolu- 
tions per minute? 120 revolutions repre- 
sents 360 ft. piston speed per minute. 


12” x .7854 = 113.1 area in square inches. 


113.1 x 360 
—_———- > 282.7 cu. ft. free air. 
144 
282.7 x 15 
And by (c) —-—— = 56.5 cu. ft. of 


60 + 15 
compressed air at 60 lbs. on gauge. 

Arule by which volumes of compressed 
air may be approximately determined from 
volumes of free air, is to divide by the 
number of atmospheres. 

For instance, 60 lbs. represents 5 atmos- 
pheres (absolute) ; 500 cu. ft. of free air, 
divided by 5, equals 100 cu. ft. of com- 
pressed air at 60 lbs. gauge pressure. 

As pressures are not always given in 
even multiples of atmospheres, this rule 
serves only to determine approximate 
results. 

REDUCED EFFICIENCY OF AIR COMPRESSORS AT 
DIFFERENT ALTITUDES. 

The previous figures are based on the 
pressure of air at sea level, or 15 lbs. 
{about) per square inch. As air compres- 
sors are frequently used at altitudes, it is 
desirable to know the extent to which an 
increased altitude affects the capacity of 
the compressor. Following are the baro- 
metric pressures at different altitudes: 

Lbs. per 

sq. in. 

Press’e at 4% mile above sea level....14.02 
ee. eS es a sso ee 
ae: as a Tr «0+ 6 KR00 
eee es fe aS +e +12.02 

1% ee 
ie 1 ™ .++.10,88 

i i a e si 9.58 

Free air as applied to the volume of a 
compressor, or the space traversed by the 
piston, is not affected by change of alti- 
tude, but free air when applied to pressures 
either absolute or indicated, and to vol- 
umes of compressed air, is modified ac- 
cording to the density of the air at cor- 
responding points. 


Example. Required the volume in cu. 
ft. of compressed air furnished by an air 
compressor when at work one mile above 
sea level. Also, the volume in cu. ft. of 
free air representing the reduced efficiency 
of the compressor when at work at this al- 
titude. 

Given an air compressor of the following 
dimensions: Diameter, 12 ins.; stroke, 15 
ins. ; revolutions per minute, 120. 

We have seen by a previous example 
that this compressor furnishes 282.7 cu. ft. 
of free air (theoretical) at sea level, and 
that this volume represents 56.5 cu. ft. of 
compressed air at 60 pounds on the gauge. 
If this compressor is used at an altitude of 
one mile above the sea, what volume of 
compressed air will it furnish at 60 pounds 
on the gauge, the speed remaining the 
same ? 

Free air furnished by compressor, 282.7 
cu ft. 

Barometric pressure at altitudes of one 
mile, 12.02 lbs., then by (c) substituting 
the reduced barometric pressure we have: 


2382.7 X 12.02 
ye = 











= 47.18 cu. ft. at 60 
60 12.02 . 


Ibs. on gauge. 
And if it is desired to know how many cu. 
ft. of free air at sea level are represented 
by 47.18 cu. ft. of compressed air at 60 lbs. 
we have by 

47.18 x (60 + 15) 


15 
ft. of free air at sea level, and 282.7 — 
235.9 = 46.8 cu. ft. of free air, represent- 
ing the reduced efficiency of the compres- 
sor when used at altitude of one mile. 

In practice, approximate determinations 
of the reduced efficiency of air compres- 
sors are made by deducting the percentage 
of difference between the barometric pres- 
sures of the respective latitudes. 

The volume at sea level being 1, that at 





(a): #7 235.9 cu. 


4 mile above sea level will be.... 77% less 
1/ “cc se “e a ia} 
J Feb ken 
34 “i ““ “< .. 16% 66 
: “ “ “ ange « 
1Y sé ss se RRP a 
1% “ t 28% 
2 “ FS ft vp seuae 
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Improved Pneumatic Tools for Foundry 
Use. 


{a PAPER READ BY MR. GEORGE H, ROBBINS 
(PHILADELPHIA) AT THE JANUARY, I 98 MEET- 
ING OF THE FOUNDRY MEN'S ASSOCIATION, | 


The use of pneumatic tools for cleaning 
and chipping castings is not new. Certain 
defects in the old style of construction, the 
want of knowledge of how to operate 
them, together with the prejudices of ig- 
norant workmen, have resulted in eight 
eases out of ten in the condemnation of 
the tools for foundry use. The first thing 
we will deal with will be the objectionable 
features of the old style of tools, of which 
the recoil or kick was the most noticeable. 
This recoil‘or kick has done more to pre- 
vent the adoption of large size pneumatic 
tools than anything else, as it has enabled 
the workman who is afraid of losing his 
place to say with some appearance of truth, 
that holding the tool was injurious to him, 
producing a paralysis of his arm, etc. To 
this, and here, Jet me reply that I know of 
men who have been running pneumatic 
tools continously for the past five years, 
and who have not been affected in the 
slightest by them in any way whatever. 
The improved Clement valveless tool is so 
constructed and so evenly balanced that 
all kick has been eliminated from it, be- 
cause it has an air cushion so placed that 
when in operation the workman is really 
pushing against air, the elasticity of which 
takes up all shock and vibration. 

Another important objection that is 
made to the old style pneumatic tool is 
that so many small parts, valves, springs, 
etc., enter into its construction. Such a 
number and variety of parts make the tool 
very delicate and liable to get out of order. 

The improved Clement valveless tool 
consists of but three parts or pieces—a 
cylinder that is bored out of a solid piece 
of steel, a hammer or piston made of tool 
steel and a butt piece or plug to close the 
end of the cylinder. The only part of it 
that moves is the hammer, and that is not 
dependent on the movement of any other 
part for its own motion. If it is given fair 
treatment and regularly oiled it can be 
depended on fora long period of steady 
and reliable service, and knowing this we 
are warranted in guaranteeing it against all 
repairs for two years. This, I trust, shows 
plainly and conclusively to any investiga- 
tor that the objectionable features in the 


pneumatic tool of the past are not to be 
found in the improved Clement tool of 
to-day. 

Let me now speak a moment of the 
ignorance of operating, and the prejudice 
existing against pueumatic tools and the 
reason therefor. No doubt some of you 
have had pneumatic tools tested in your 
foundries and perhaps unsuccessfully. 
Have you, however, considered in such a 
case how this test was made? Pneumatic 
tools are made in many sizes, and to use 
them to advantage they must be used for 
the purpose to which they are adapted— 
that is, a small tool for light work and a 
large tool for heavy work. Then again, at 
what air pressure did you try this tool? 
Do you know whether the pressure used 
was high enough to develop the efficiency 
of the tool? And last, but not least, in 
whose hands was the tool placed for trial ? 
Was he a man who would work for your 
interests, forgetting his own, or was he 
opposed to the tool because it was a labor- 
saving device, and because its adoption 
was liable to bring about the discharge 
from employment of himself or some of 
his shopmates? These are all-important 
considerations, and may explain to you 
why the test of pneumatic tools in your 
shop was a failure, if such it was. 

The best way to introduce the tools is to 
place them in the hands of young men, 
who are, as a rule, ambitious, and who 
will take a pride in running a new 
machine. Let them know that the suc- 
cessful operation of the tool will mean a 
slight advance in their wages. If on the 
contrary, however, you give tools to a man 
who believes only in old hand methods, 
then the amount of work that he will turn 
out will be, comparatively speaking, small. 

The average amount of work that can be 
done with these tools is as follows: In re- 
moving sand from large and heavy cast- 
ings, one man with a medium size tool 
and a broad chisel can readily do as much 
work in a given time as six men could do 
by hand methods. One man with a tool 
can do as much light fine chipping as is 
usually done by five men in the same 
period of time; and in rough or heavy 
chipping one man with the proper size 
tool can do about the same quantity of 
work that is generally done by three or 
four men with the hammer and chisel. 

It is sometimes necessary to do chipping 
to a line, or true surface. A man who is 
skillful enough to do this class of work 
with a hammer and chisel can accomplisk 
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just twice as much in the same time by 
using a pneumatic tube for the purpose. 
The operator has absolute control over the 
tools used for this fine work, striking a 
light or heavy blow as he desires, govern- 
ing the force of the blows by the simple 
pressure of his hand, and not by throttle 
valves, etc., that are so liable to wear out. 

If any one should doubt the possibility 
of the operator being able to cut to a line. 
or having this perfect control over the tool, 
it affords me pleasure to refer you to the 
marble and granite cutter, who not only 
does the most delicate carving and letter- 
ing with the tools, but does it on a sub- 
stance that is vastly more friable and _brit- 
tle than cast iron. 

An air compressor, and and air receiver, 
and a lot of different sizes of pipe strung 
around the shop do not always constitute 
either an efficient or economical air plant. 
To get the best results there is required : 

1. An air compressor of improved pat- 
tern, of sufficient size and power to devel- 
op and maintain a steady pressure of 80 to 
100 pounds to the square inch. 

2. An air receiver of sufficient size to 
equalize the pulsations of the compressor 
and to cause the air to flow with uniform 
velocity to the tools. 

3. As air in its passage through the pipes 
is subject to friction in the same manner 
as water, it is important that your pipe 
system be carefully designed, as loss by 
friction may be quite serious. In calculat- 
ing such loss it would be well to remember 
that the difference in pressure between the 
entrance to the pipe and the point of use, 
termed in hydraulics ‘‘loss of head and 
power lost,’’ is not applicable to com- 
pressed air. Compressed air will lose to 
per cent. of its head, but the loss of power 
will only be about 3 per cent. The reason 
for this is simple when you remember that 
compressed air as it loses in pressure it 
gains in bulk, and thus in a measure by its 
increased volume compensates for the di- 
minished pressure. 

DISCUSSION. 

Mr. Howard Evans—You do not men- 
tion the amonnt of power required to drive 
the compressor, nor state the saving over 
hand work where the tools are used. You 
only say that one man can with one tool 
do so much more work than by hand. 

Mr. Robbins—An air compressor of a 
size sufficient to operate say three tools, 
14-ounce hammers, would require 4 horse 
power to run it—that*is, a belt compressor. 


When a small compressor can be used it is 
much more econotiical to run it by belt 
power than by steam direct. The cost of 
such a compressor would be in the neigh- 
borhood of $180. The cost of the air re- 
ceiver would be about $40, while the cost 
of the pipe would depend altogether on the 
distance the air was to be carried; if 100 
feet, say $5. Three tools of the capacity 
mentioned would cost say $300. A total 
cost of about $525 for the equipment. 

Mr. Evans--Where people have a com- 
pressor in already the adoption of these 
tools is accompanied by considerable less 
expense, is it not? 

Mr. Robbins—Certainly. I have here a 
small 2-ounce tool, the earning capacity of 
which is $900 per annum. That is the 
earning without the expense. ° The tools 
actually save the labor of one man for 300 
working days in the year. The outfit I 
have mentioned is large enough to run six 
of these tools. In taking sand off castings 
you would require a broad chisel like this 
(showing a chisel with about 2-inch cut- 
ting edge). 


Mr. Messick—Are the tools in use in 
this city? 
Mr. Robbins—Yes. ‘They are used at 


Cramp’s, and at the works of the Warden 
Manufacturing Company, in both boiler 
shop and foundry. They are used in ship- 
yards for chipping and calking. When 
used for calking a man can calk 60 lineal 
feet per hour; on boiler work about 4o 
feet. It makes a tighter joint than is pos- 
sible by hand, the blows not being so hard, 
but multitudinous. The tool I have shown 
you uses 10 feet of air per minute at 
80 pounds pressure. It can be operated 
with a pressure as low as 60 pounds, but 
high pressure is the best, the resulting 
work being much more efficient. 

Mr. Messick--Did you ever try driving 
rivets with them ? 

Mr. Robbins—-Yes ; what you call shell 
rivets; 3-inch cold rivets. A 6-pound 
hammer will drive them faster than you 
can put them in the hole. 

Mr. Eldridge—Supposing one wished to 
knock off a riser from a casting, say a riser 
2inches in diameter, would you smooth 
the casting with the tool as well? 

Mr. Robbins—A sledge would be better 
for knocking off a gate of that size. 
After the gate is knocked off you can 
smooth down with the pneumatic tool. 

Mr. Evans—Supposing a foundryman 
having a compressor wished to try these 
tools, would you give him a trial ? 
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Mr. Robbins—Certainly. He could have 
them for ten days on trial, and we would 
visit his foundry and impart all instruction 
possible. 

Mr. R. Toennes, of Boonville, Mo., is 
the inventor of what he calls a ‘‘Wave Air 
Compressor.’’ The power of the waves is 
utilized for the purpose of compressing air 
in a manner quite novel. 

Briefly described the invention is as 
follows: 

' A shaft or tower, as shown in the larger 
figure, is constructed on or near the shore 


(4). In this chamber is another opening, 
covered by a ball of some substance of a 
less specific gravity than water, kept in 
position by four vertical rods of metal, 
brought together at the top. As the waves 
recede, the valve (7) admits air from the 
outside, thus, by atmospheric pressure, 
forcing the water out of the chamber. The 
ball, floating upon the water, closes the 
opening as soon as the water has escaped. 
The air which was compressed by the ac- 
tion of the wave is admitted to the storage 
chamber by a valve (6). With each subse- 
quent action of the water more compressed 
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of a body of water where there are waves, 
oratide. This tower is composed of one 
or more air-tight chambers (4), as circum- 
stances may demand, and may be con- 
structed of any substantial material. 

The tower is built upon a solid founda- 
tion of rock. At its base (2) is an opening, 
with divergent top and side walls. Through 
this the waves enter the air chamber (4). 
This chamber is provided with a valve (6). 
The force of the wave opens this valve and 
admits the air to the compressing chamber 


COMPRESSOR. 


air is admitted to this storage chamber, 
thus in a short time affording a reserve 
force. This is utilized by means of a pipe, 
provided with a stop-cock (14), by means 
of which the concentrated power may be 
transmitted to the point at which it is de- 
sired to be used. The numerals (5) repre- 
sent the horizontal partitions between the 
chambers; 12 represents the bottom, and 
13 the top of the tower. 

The smaller figure represents a horizontal 
section of one of the chambers, showing 
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the manner in which the water valve and 
the ball (8) operate; 2 is the opening and 3 
the outwardly inclined side walls for the 
admission of the waves. 

This principle has never before been 
used in obtaining compressed air. Aside 
from the cost of construction, it requires 
but little outlay, and at the same time is 
capable of doing good work. It may be 
used on any body of water where the 
waves are of sufficient force. On the sea- 
shore the desired result may be obtained, 
where the coast is favorable, by construct- 
ing the shaft on the shore, or in the cliffs, 
and permitting the waves to enter by 
means of a tunnel, thus obtaining the ad- 
vantage of cheapness of construction and 
stability. The tower may consist of one 
or more chambers, the number and height 
depending entirely upon the tide and 
waves. 


COMMUNICATION. 


Under this heading will be published inquiries 
addressed to the Editor of COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing opinions. 

We request that the rules governing such cor- 
respondence will be observed, viz: all communi- 
cations should be written on one side of the paper 
only : they should be short and to the point. 


Editor COMPRESSED AIR: 


I regret very much to learn that you are short of 
back numbers for Vol. No. 1 of COMPRESSED AIR, 
and will ask you to please forward all such num- 
bers as you have on hand, and credit me with the 
balance, and in the event you should possibly se- 
cure any missing numbers, please forward at a 
later date. I intend to be a constant subse riber to 
your valuable paper, appreciating its work in this 
new field of ‘‘ Compressed Air.’ 

Yours truly, 
A. COLUMBUS SMITH. 
Chicago, 


347 S. Paulina St., 


PATENTS GRANTED JANUARY, 1898. 
Specially prepared for CoMPRESSED AIR from the 
Patent Office files by Grafton L. McGill, 
Washington, D. C. 


567,023 — Air Lift-Pump. W. L. Saunders, 
Plainfield, N. J. 


North 


This invention relates to improvements in the 
art of raising liquids by means of compressed air; 
and it consists in an improved process and appar- 
atus whereby alternate charges of water and com- 
pressed air are delivered to the eduction-pipe at a 
high initial velocity. The object of the invention 
is to accomplish the elevation of water or other 
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liquids by means of compressed air or other gases 
with greater economy than has heretofore been 
possible. In accordance with this invention the 
compressed air is not directed into the water in the 
form of fine streams or jets which would readily 
commingle therewith, nor is it delivered contin- 
uously at the footof the eduction-pipe, thereby, 
as asserted by some, dividing the water into pis- 
ton-like layers the existence of which is doubted, 
nor is either the air or the water started on its 
upward journey through the eduction or delivery 
pipe in a continuous stream ; but by means of the 
arrangement of apparatus and the proper regu- 
lation of the pressures of the liquid and the gas 
employed it is so arranged that masses of the 
liquid and masses of the gas are started up the 
delivery pipe in alternation and each with a high 
velocity, as will ajypear. Whether the gases and 
the liquid become more or less intimately com- 

mingled before leaving the delivery-pipe is imma- 
terial so long as they start up the delivery pipe 
witha sufficiently high initial velocity, for it neces- 

sarily followsthat it so started and the supply of 
air and water in alternation be maintained with 
sufficient frequency the velocity of the inflow will 
communicate itself to the rising column, and as 
the same rises the superincumbent pressure will 
be reduced and the masses of compressed gas by 
expansion will assist in the expulsion of the liquid 
above them, 





596,822 — Apparatus for Increasing Efficiency of 
Compressed Air John McIntyre, 
Jersey City, N. J. 

A casing is adapted to contain the condensing 
liquid. A tube extends into the latter to forma 
combustion-chamber within the tube and a vapor 
chamber around the tube. The combustion and 
vapor-chambers have their bottoms formed by the 
condensing liquid. The combustion-chamber is 
supplied with air and combustible gas through the 
nozzle of a fuel pipe. Anigniting-chamber having 
valved connection with the top of the combustion- 
chamber is provided with electrodes which are 
adapted to spark and ignite the moist gas admitted 
into the igniting-chamker through the valved con- 
nection. The products of combustion pass 
through the liquid to the vapor chamber, which 
latter is provided with an outlet-pipe connecting 
with the motor. 


596.470—Drier. K.S. Blanchard, Albion, N. Y. 

A casing is provided with a series of longitudinal 
compartments having slated conveying aprons 
located therein, the aprons being rotated upon 
rollers. A series of cleaning aprons under the 
conveying aprons serve to sweep the floors of the 
compartments. A series of slots is arranged in 
the casing above the aprons for the entrance of 
forced currents of air laterally across the aprons, 
those on one side of the casing alternating with 
those on the other, while a corresponding series of 
ventilating slots is located between the layers of 
aprons. A blower communicates with an air-trunk 
on the casing. Pipes le: iding from the air-trunk 
are provided with nipples opening through the 
casing above the aprons, 





596,655---Grain Drier. W. E. 
Assignor of one-half to T. 
same place. 
This invention consists of an enclosing case, and 
a series of vertical alternate grain and air-spaces 


Ellis, Detroit, Mich, 


Hurley, 
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divided by perforated | walls, crossing said case 
transversely. These air-spaces are closed at the 
top and bottom and open at their opposite ends, 
while the grain-spaces are closed at their ends and 
open at the top and provided with a discharge- 
opening at the bottom. The induct air-chamber 
on one side of the case extends the full length of 
the latter and is common to all of said air-spaces 
while an educt air-chamber corresponding to the 
induct is also common to all of said air-spaces. A 
series of vertical dampers control the openings of 
the air-spaees into the induct and educt chambers 
respectively, whereby the blast may be caused to 
enter at one end of said air- spaces, pass through 
the body of the interposed grain, and out of the 
opposite end of the succeeding air-space into the 
educt-chamber, The air-spaces are provided with 
a series of horizontal strips upon which said wall 
or screen is mounted, and vertical slides at their 
top for cutting off the air-supply. 





596,967 Refrigerator. J. H. Barrett, Grand 
Rapids, Mich. 

An air-chamber is secured to the under surface 
of the cover, having a removable bottom provided 
with an opening which communicates with the 
ice-chamber., 
597,223—Air-Compressor. T, H. Roberts, Detroit, 

Mich. 

An air-tank is formed of two sections with an 
air-pump secured between them, said pump having 
its cylinder formed with supporting means fitted 
in and secured between the sections of the tank 
and provided with a series of air-inlet passages 
extending through said supporting means into the 
cylinder. Valves are seated on the ends of the 
pump-cylinder, and a reciprocating piston having 
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mine owner or superintendents, or other prospective buyer, we will mail free our 
8th Edition, 216 page catalogue, of steam, electric and pneumatic locomotives. 
To accommodate correspondents not in the market for locomotives, a copy will 
be mailed on receipt of 50 cents in stamps. 


Address mentioning ‘‘CoMPRESSED AIR.”’ 


H. K. PORTER & CO., 540 Wood St. Pittsburgh, Pa. 
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a piston-rod extends through a stuffing-box in the 
tank and is operated by drive-mechanism sup- 
ported on the tank. 





597.543 Lumber Drier. H. J. Morton, Chicago, I11. 

The drier consists of housing, receiving and 
discharging air through its roof, and having later- 
ally-extended air-passage-ways under the roof, 
Studding extends along the middle line of this 
roof and rests upon the rafters of the drier. Par- 
allel, longitudinally-extending, perpendicular 
walls. in combination with the studding and raft- 
ers, form a series of air-discharge compartments 
through which holes lead to the top of the drier. 
Longitudinally-moveable planks are arranged on 
said top and provided with holes designed to 
register with the openings through the top of the 
comp :rtments by sliding the planks. A series of 
air-outlets is formed similarly to the air-discharge 
compartments and extend longitudinally along 
the middle of the roof, while a series of air-inlets 
discharging into the laterally-extendlng air-pas- 
sage-ways is obtained adjacent to, and on each 
side of the air-outlets. 





597,066 —Air-Valve. S. C. Arnold, Denver, Col, 
Assignor to The Nat. Specialty Mfg. Co., 
same place 

A valve-float consists of two tubes, one enclosed 
within the other, and connected by two separated 
diaphrams which form an _ air-tight chamber. 
Both tubes are open at the bottom, the outer one 
having an orifice in the lower part of its wall and 
closed at the top by the upper diaphram, while the 
inner tube projects above the upper diaphram 
and has an orifice provided with a valve in its 
upper portion, said valve being operated by the 
float. 
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% * 
Compressed Air Mine Haulage. 
Safe from fire, handier, more reliable and more economical in installation 


and operation than other systems; adopted by representative anthracite and 
bituminous collieries after exhaustive examination. 


On bona fide request of 
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eemen: 
Sour home or office kept at a uniform temperature by means 
of a Thermostat worked by Compressed Air, 


which controls the heating apparatus or radiators, the window tran- 
soms and heat flues. 
afe and reliable. 


HOT WATER REGULATOR 










Insures health and comfort, economizes fuel. 











Controls temperature of hot water at any degree desired. 

Does not allow tank to become over-heated, and so avoids possi 
bility of basin and tubs crac king. 

Avoids straining of water pipes or injury to faucets by over-heated 
water. Saves fuel, saves Engineer labor and annoyance 


The Davis & Roesch Temp. Controlling Co 


TREASURER’S OFFICE 


Havemeyer Building, 26 Cortlandt St., New York 





TECHNICAL CENTS 
EDUCATION 50 A WEEK 


$2 in advance and the balance at the rate of 
$2 a month, pays for a thorough course of 
instruction in 


MECHANICS 


Mechanical Drawing ; Steam Engineering ; 
Electrical and Civil Engineering ; Refriger- 
ation; Chemistry; Mining; Architectural 
Drawing ; Surveying and Mapping ; Sani- 
tary Plumbing; Architecture ; Sheet Metal 
Pattern Drafting ; Prospecting ; Bookkeep- 
ing ; Shorthand; English Branches. 


Ul 
PUD. 


Used for lubricating 






Air and Steam Cylin- 
ders, and Main Bear- 


ings of Shafts on large 











Hoisting Engines, pre 







vents them from gett 
ing hot. When engine 
stops, cup stops feed- 


ing. 


NicCanna Bros. 
57 Wells St., 
Chicago, Ill. 






All who study 
GUARANTEED SUCCESS. 


We have helped thousands to 
better positions. 








Cireular Free; State subject you 
you wish to study. 


The international Correspondence Schools, 
BOX 1132. SCRANTON, PA. 
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THE CONSOLIDATED PNEUMATIC TOOL COMPANY, | 


Offlce, No. 1404 Bowling Green Building, New York. 


ANNOUNCES — 


That it has purchased all of the patent rights, drawings, special 
tools and stock on hand of the former manufacturers of the ‘‘Wol- 
stencroft”” Pneumatic Tool; 


That it has purchased all of the patent rights, drawings, special 
tools and stock on hand of the former manufacturers of the ‘‘Keller”’ 
Pneumatic Tool; 


That it has developed and perfected a new Pneumatic Tool, 
known as the ‘‘Consolidated,” which combines all that is best in its 
numerous patents, and is the simplest, best cutting, least vibrating 
and most economical Tool ever produced; 


That it is prepared to supply either the ‘‘Wolstencroft” or ‘‘Kel- 
ler,’ or new *‘Consolidated types of Pneumatic Tools” in any size, 
suitable for cutting or carving granite, marble, brown-stone, blue- 
stone, onyx, etc., at the uniform and absolute price of Sixty DoLLars 
($60) PER Toot. 

That it will send any or all patterns and sizes of Tools upon TEN 
DAYS’ TRIAL, subject to acceptance or return at the expiration of that 
period, thus permitting the tools to stand entirely upon their merits 
and be their own arguments. 


That it considers the constant threats of litigation, misrepresen- 
tations and sliding scale of prices, which have identified the pneu- 
matic tool trade here:otore, as decidedly injurious to the best inter- 
ests of Tool users and manufacturers alike; but this Company is 
prepared to firmly maintain the validity of its patents against whom- 
soever may assail them. And asa guarantee of its ability to jealously 
guard its own and its customer's rights, this Company calls attention 
to the business reputation and integrity of its Board of Directors, 
which governs its affairs and controls its policy. 

This Company inaugurates a new era in the Pneumatic Tool 
trade, an era of sound business methods, of moderate and invariable 
price to all alike. Possessed of wide experience in its management 
and sales representatives, it is prepared to install Air Compressors, 
Air receivers and Pneumatic Tool Equipment, complete, guaranteed 
to develop the highest efficiency and economy. 

IF YOU HAVE AN AIR COMPRESSOR, send for our Tools upon trial. 
IF YOU HAVE NO AIR COMPRESSOR, write us for proposal upon a plant, 


complete, 
; The Consolidated Paeumatic Tool Co., 


No. 1404 BOWLING GREEN BUILDING, NEW YORK, 


FANASNAMAMBARAAAAAMAMARAAABAAARAAAAMAAAAMAAABAARAAMHARAAAAARBAARAAAAMBARBAMRARBARAARAMAAARARAAARAARS 


q 
: 
: 
: 
: 
: 
= 
= 
: 
: 
= 
: 
i 
: 
: 
: 
= 
: 








To COMPRESSED AIR. 









NEW YORK OFFICE: 
122 LIBERTY STREET, Rooms, 1005-1006, NEW YORK. 


MANUFACTURERS OF 


PNEUMATIC HAMMERS 
PISTON AIR DRILLS 
PNEUMATIC RIVETERS 
CASTING CLEANERS 
AIR HOISTS 





All Machines guaranteed against repairs for one year. 





Sent on [0 days trial subject to apptoval. 





OVER 2,000 IN USE IN THE UNITED STATES. 
OVER 800 IN EUROPE. * om» * 


REFERENCES FURNISHED UPON REQUEST. 


TRIAL ORDERS SOLICITED. 


Chicago Pneumatic Tool Go., 


685 MONADNOCK BLOCK -_ .CHICAGO, ILL. 
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II 
OUSTON'S PNEUMATIC Track SANDER.7] 
~~ SIPHONS # EJECTS SAND FROM BOX JO RAIL. F 
APPLIES SAND TO BOTH _FRONT-" BACK REVERS FRO ONE ate 
NO DELAY TO ENGJNE FOR JT GAN BE APPLIED jN S|X HOURS. 
DELIVERY PIPERS ONLY ONE-HALF INGH = 
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~@D==WESTERN RAILWAY EQUIPMENT G 


| ENGINEERS Vave. 


F St. bovis Mo. 


oe. SUPHON. 
SEND For Cincusans 


THE Compressed Air. 


Practical information upon Air-Compression 
‘ and the Transmission and Application 
. of Compressed Air. 


By FRANK RICHARDS, 12mo, cloth, $1.50 
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AN INDUSTRIAL REVIEW & READ “ELECTRICITY,” 


The Only Independent Electrical Journal 
PUBLISHED IN THE UNITED STATES. 











SS 


The Engineering Magazine has been aptly described as 
** The Century of the industrial world and the Review of 
S Reviews to engineering literature —the two in one.” Its 


SLL 


leading articles treat the subjects uppermost in importance All the Electrical and Financial News. 


Latest Technical Articles by 
Home and Foreign Writers. 


4e THE BEST ADVERTISING MEDIUFI. 
Published Weekly. Subscription $2.50 per year. 
Address: ELECTRICITY NEWSAAPER CoO., 
136 Liberty St., New York. 


% in industrial affairs. Its contributors include the foremost 
» men of oyr times. It gives each month an. exhaustive 
» Review and Index to the wold-wide range of technical 
literature — American, English, French, and German. It 
s is read in every nook and corner of the civilized world. It 
%, is founded upon the idea of meeting the requirements of the 
busy and brainy men who manage, think, and plan for the 
. Sepuiee. architectural, clectncal, rvilroad, mining, and 
™ mechanicr! industries. It has a larger bona-fide circu- 
% lation among such men than has ever been attained by an 
My engineering journal in all the history of industrial literature. 
s Itis priceless to the active man who needs to keep in touch 
y with current developments. Its every page carries a hving 
s interest for intelligent readers who are in any way con- 
a cerned with modern industrial enterprises. Its subscnbers 
Sy are its warmest advocates and the Magazine itself is its 
y best solicitor. Sample copy free. 


‘ 30 Cents a Number; $3.00 a Year. 

} THE ENGINEERING MAGAZINE, 
S 520-122 Liberty St., New-York, U.S. A. 
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Patents, Trade Marks, Designs. 


Searches as to Novelty; Reports on Infringe- 
ments; Patent Matters Exclusively; 15 years 
Experience. Refers to Publishers this Maga- 
zine. FRANKLAND JANNUS, 
Attorney.at-Law, Havemeyer Building, 26 
Cortlandt St., NewYork City.— Office in Wash- 
ington, Atlantic Building. 
Always have Title Examined before Investing 
in Patent Property. 
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Do You Roast- Your Ores? 
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» LOU CAN SAVE... 


FUEL, OST OP REPAIRS AND LABOR 
The Ropp Straight Line Furnace, 


FOR SALE BY 


PARKE & LACY CO., 


21 & 23 Fremont ‘Street, San Francisco, Cal. 








SOLE LICENSEES. CATALOGUE UPON APPLICATION. 


THE “NASON” AIR-HOIST 


. CYLINDERS. 


For use in conjunction with Compressed Air. 


Made in sizes of from 2 in. to 8 in. inside diameter, with lift of hoist 
from two to ten feet. 


CONTRACTORS FOR 


The Installation of Pneumatic Hoisting Apparatus. 


- SAFE, SIMPLE AND RELIABLE ... 





Correspondence Solicited. 


NASON MANUFACTURING CO., 


71 BEEKMAN STREET, NEW YORK. 
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= PULSOMETER Sia" 
“The Contractor’s Friend.’ 


OFTEN IMITATED—NEVER EQUALED. 
OVER 20,000 IN USE. 





Recent Important Improvements. 





The Handiest, Dates and Most Efficient Steam Pump for 
@ General Low Service Mining, Quarrying, Railroad, Irrigating, 
@ Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
Contractors’ Purposes, etc., etc. 


Muddy or gritty-liquids handled without injury'to the Pump. 





PULSOMETER STEAM Pump Co. 


Catalogue on Applica.ion. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
BOBSEHOY HHS OEEDEOT COOGROS 


LAMBERT HOISTING ENGINE CO,, 


Successors to 
Ww. A. CROOK & BRO.’S, 
Manufacturers of 


HoistingEngines 


F PILE DRIVING, RAILROADS, BRIDGES 
BUILDING, MINES, QUARRIES, COAL 
HOISTING AND BUILDING PURPOSES. 









IMPROVED 


BUILT ON THE DUPLICATE PART SYSTEM. 


OVER 350 SIZES AND STYLES. 
Log Hauling by Steam and Sus- 
pension Cableways. 


BOSTON OFFICE: 

117 Main St., Cambridgeport. 
MAIN OFFICE AND FACTORY : 

117-123 Poinier St. Newark,N.J. }:=8 






SALESROOM : 
i 143 Liberty Street, New York. ' NS 
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—ON ADMIRALTY AND WAR OFFICE LISTS.— 


*MANNESMANN TUBE C: L: 


Lanpore R.S.0. SoutTH WALES. 


LARGEST MANUFACTURERS OF WELDLESS \ STEEL TUBES. 
SPECIALLY ADAPTED FOR HIGH PRESSURES. (4 “a> cream,cAS AND|= 


























SAILOWOIO 





we MADE FROM ouR 7 
\WELDLESS [OBES , 


ai ile we 


D. B. McILWAINE, 


SOLE AGENT FOR AMERICA, 





CYCLE TUBES 





NEW YORK OFFICE: 


122 Chambers Street, New York. 
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CAMERON STEAM PUMPS. 


Simple, 
Compact, 
Durable, 
Efficient. 


NO OUTSIDE VALVE GEAR. 


1S 













ADAPTED TO EVERY POSSIBLE DUTY. 





MANUFACTURED BY 


THE A.S. CAMERON STEAM PUMP WORKS, 


Foot East 23d Street, New York. 
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PERFECT HOGAN 
IN Water Tube Boilers, 


inauae y a UNSURPASSED IN ECONOMY. 


Always give entire satis- 
faction. mbines every 
desirable feature in boiler 
construction and design. 

Safe, Efficient, Dur- 
a le, Free from Scale 


cn heating surface. Has 
positive and continuous 
circulation. Need no feed 
water heaters or steam sepa- 
tators. 


. Delivers all steam above 
the water line. 

The Water Line is 
Steadier than can be found 
in any otherWaterTube 
Boiler. 


Manufactured by 
HOGAN BOILER 
COMPANY, 


a = Middletown, 
\ Sr N.Y , 
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O those using compressed air in their works, it will 
probably be a matter of interest. to know, that we 
are now selling for ($50) Fifty Dollars Net a Complete 
Whitewashing and Painting Machine, for using one 
nozzle, of the same capacity, as those used in spraying 
*‘Red Lead Paint” on the Iron work of the New U. S. 
Appraiser’s Stores in this City. Asan item of informa- 
tion we will say, the entire expense for doing this work 
was less than would have been the cost of Brushes to do 
this same work! and the work is better done than could 
have been done by hand—for further information write 


to 
TURNER MACHINE CO., 
35 W. 14th Street, New York. 


























1g STEAM AND AIR DRILL HOSE A SPECIALTY. 
THE MANHATTAN TELEPHON = cine 
RUBBER MF’G CO. 


Steam Packing, 
Pump Valves, 


Air Compressor Valves, 











Rubber 
Belts, 
Car meas 4 
Springs, <4 
Gaskets, ‘ 3 
Suction 
Hose, 
Emery Wheels, 


ALL KINDS OF MECHANICAL RUBBER COODS. 


Factories: General Office and Salesroom : 
Passaic, N. J. (onD.L.&W.R.R.) 64 CORTLANDT ST., NEW YORK. 


SENO FOR ILLUSTRATED CATALOGUE. 


aT FFRRE es ae oped 4h FRANK CAZENOVE JONES, 
' : PRES8’T AND GEN’L M’G’Fi. 
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‘ELEGTRIG BLASTING APPARATUS. | 


Adapted for All Kinds of Explosives used in Blasting. 


VICTOR ELECTRIC PLATINUM FUSES. 
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Blasting Batteries _ 


Leading and 
Connecting Wires, 


Caps, 
Fuse, 
Ete. 


“0 Manufactured 
Sa Only by 


JAMES MACBETH & ‘Co.. 
2 Send for Catalogue. 128 Maiden Lane, New York City 
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The types shown here are used in Shops and Mines, or Quarries. 

Catalogues show a great variety of Machines for Compressing Air. 

Recent orders from Penn, R. R., Cambria Iron Co., Newport News 
Shipbuilding Co., Etc., Etc. 


INGERSOLL- 


SERGEANT 
DRILL CO., 


Ha eyer Building, 


New York. 


se A a tie ae 


Wve dtilflfelldedetddeiehebditeZ 
CLAY ION 


Air Compressors, 


For Every Application of Compressed Air Power, 
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i Clayton Air-Lift Pumping System. 


CLAYTON AIR COMPRESSOR WORKS, 
26 CORTLANDT STREET, - NEW YORK. 
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